Left Behind Legislation spotlighted the need to improve the achievement of struggling students and these administrators and teachers wanted to investigate the impact of effective, research-based programs and interventions on the learning of all students. The research team coordinated the project with school administrators, trained the participating teachers in the use of the software, and collected and analyzed the data.
achievement on the National Assessment of Educational Progress (NAEP). Wenglinsky found that eighth graders who used CAI displayed gains in math scores of up to 15 weeks above grade level as measured by NAEP. Also, when the teachers of eighth-grade students received professional development on computers, their students showed gains in math scores of up to 13 weeks above grade level.
Higher order uses of CAI and professional development positively correlated to student academic achievement in mathematics for both fourth-and eighth-grade students.
The Wenglinsky study is important because it used particularly a national database, (NAEP, 1996) and advanced analysis techniques to isolate the effects of the computer from the myriad other factors involved in student achievement" (Barton, 1998) . For eighth graders, the study found that "the frequency of home computer use was positively related to academic achievement and the social environment of the school, [and] the use of computers to teach lower-order thinking skills was negatively related to academic achievement and the social environment of the school" (3).
When the relationship between technology use and achievement is measured in terms of estimated grade levels, the estimates suggest "substantial positive benefits of technology for eighth-graders, but mixed results for fourth-graders" (30). Wenglinsky emphasized three implications of these findings: 1) state and federal policymakers should take every effort to insure that teachers are properly trained to use computers; 2) teachers should focus on using computers to apply higher-order skills learned elsewhere in class, and 3) the primary focus of all technology initiatives should be on middle schools rather than elementary schools because most higher-order concepts are not introduced before middle school. Brown(2000) (Bruning, Schraw, and Ronning, 1999) . In mathematics in elementary students and in middle school algebra students. Specifically, he found that Black students who ranked below their White classmates in mathematics achievement levels gained the most from the CAI software. He believed these differences may be attributed to the fact that White students began the program with higher achievement levels than Black students, leaving less potential for growth among White students and greater potential for growth among Black students.
Some researchers have found that CAI has raised achievement scores for lower achieving students.
Christmann and Badgett (1999) The review of the literature supports that CAI is an effective classroom tool for raising student scores on standardized achievement tests and appears particularly effective for students of lesser abilities or lower achievement levels. The several studies which report successful applications of CAI must be evaluated separately for the strength of each design.
Studies which follow Wenglinsky's recommendation to follow students over time, and measures academic achievement pre and post to CAI, are currently the exception.
Research Questions
This study, informed by the issues raised in the review of the literature, set out to examine the impact of Merit Math software on student learning and achievement, and specifically on low achieving students through a quasiexperimental study with random groups. Three questions directed the research: 
Study Design and Methodology
This study is a quasi-experimental, two group, pretest to posttest design, with random assignment to experimental (Merit) and control conditions (traditional content instruction). Dependent measures included standardized test scores in four content areas: Mathematics, English/LA; Science, and Social Studies on year-end, state-mandated tests. Data was analyzed separately and comparatively using a t-test for dependent samples to measure the differences in WESTEST mean scores for the Merit and control groups. The influence of socioeconomic status (eligibility for free and reduced lunch) and student ethnicity were also analyzed. Finally, a post hoc analysis was obtained for those in the lower quartile.
Findings of the Study
To obtain an overall analysis, the data sets had to be Table 1 . In addition to the descriptive data, paired samples correlations were obtained to determine equal variances. All four pairs were significant at p .000.
A dependent samples t test was obtained to measure the overall differences in Westest mean scores. These measures were obtained independently for each of the content areas (Mathematics; Reading/LA; Science and
Social Studies).
These results are depicted in Table 2 and are statistically significant for all four Westest mean score pairs (p .000, SPSS Version 13.0).
Inspection of the paired mean differences in Table 2 shows a statistically significant increase in mean test scores for the four content areas from pre to post. .925, indicating that ethnicity was not a major factor in the overall outcomes. A similar, but lesser effect was found for "free lunch" which also resulted in no differences for Mathematics, Science and Social Studies, but a "near effect" for Reading/LA, (p > .07).
Lower quartiles are of interest given their importance in school performance compliance. Westest scores for those in the bottom quartile for merit (11) and non merit (13 ) were compared using an independent t test. These results were not significant (p .104) but yielded means of 654 for Merit compared to 646 for Non-Merit. Although not significant, it is an important 8-point difference if it can be replicated with large sample sizes..
Recommendations
To further increase the validity of the comparison of students in treatment groups (those using computer assisted software) and those in the control groups (those using more traditional methods of instruction), detailed records should be kept regarding the amount of time each group spent on each concept subject or content area. Also, the same pretest and posttest measures should always be administered to both groups.
The software, a test should be designed which could reliably determine student computer facility for both training and testing purposes. Additionally, treatment periods should be extended for the entire semester, or for a minimum of 18 weeks to ensure "bonding".
Teachers and students using the Merit software modules should be interviewed during and after use of the software to determine how their experiences may contribute to modifications in the design of future editions of the modules. A comparison of the views of high and low achieving students may hold valuable clues as to how educational software might be improved to benefit all students, and not just those who are low achieving.
